1. Introduction {#s0005}
===============

Individuals in inpatient treatment for alcohol use disorders (AUD) have a range of treatment needs. In particular, they experience prominent physical, psychological, and social problems ([@b0145]). These factors are important for daily functioning and are profoundly relevant to reintegration into the community ([@b0105]). Quality of life, which generally refers to perceptions of well-being across different domains of functioning ([@b0105]), has received attention within the addiction treatment field during the past decades ([@b0125]). Recent research has also recommended measures of patients' quality of life as outcome indicators of substance use disorder (SUD) treatment ([@b0105], [@b0175]). Measures of generic or overall quality of life (OQOL), as opposed to health-related quality of life, explore patients' perceptions (i.e. within physical, mental health, and social domains) independent of other health conditions ([@b0125]). OQOL may therefore be particularly relevant as a treatment outcome measure among SUD patients ([@b0105], [@b0175]).

The treatment outcomes of SUD patients may be influenced by patient related factors (i.e. clinical and psychological variables) and treatment factors, such as the content and process of treatment ([@b0055], [@b0060], [@b0215]). So far, only a few studies have investigated the factors that may influence trajectories in OQOL among SUD patients. Regarding patient-related factors, one study of patients admitted to detoxification found that baseline mental distress predicted changes in OQOL at six-month follow-up ([@b0200]). Another prospective study of hospitalized SUD patients found no association between patients' baseline psychiatric symptoms and changes in OQOL at follow-up ([@b0165]). These two studies (using the same OQOL instrument), also reported inconclusive results regarding the role of gender. [@b0165] reported that compared with males, females had larger improvement in OQOL scores during SUD treatment, whereas [@b0200] did not find an association between gender and OQOL. The influence of SUD patients' substance use on OQOL is also not well understood. It has been suggested that greater levels of polysubstance use are associated with lower OQOL ([@b0085], [@b0120]). Conversely, reduced alcohol consumption may be associated with significant increases in OQOL ([@b0065]). [@b0200] reported that abstinence was associated with improved OQOL, while [@b0165] did not find such an association.

Associations between treatment-related factors and OQOL outcomes have been the subject of only few previous studies. Patient satisfaction measures are recognized as an important tool for evaluating whether treatment factors contributes to improvements ([@b0045]). Higher patient satisfaction with different aspects of inpatient SUD treatment is suggested to be related to perceived benefit of treatment ([@b0010], [@b0215]) and to predict lower alcohol problem severity one year after treatment initiation ([@b0095]). Although the studies have mainly been confined to patients with mental disorders, there is also evidence that patient satisfaction with treatment ([@b0015]), and perceived quality of services is associated with OQOL ([@b0050], [@b0075]).

The few available results on factors associated with changes in OQOL among SUD patients are inconclusive. Moreover, previous studies have generally paid little attention to the influence of treatment-related factors on OQOL trajectories among SUD patients. To the best of our knowledge, no studies have investigated OQOL among patients with AUD in SUD treatment and the patient- and treatment-related factors that may influence OQOL trajectories in this patient population. Previous work has also been limited by measuring OQOL at two assessment time points and using statistical methods that do not account for the clustered nature of the data (e.g. the same patients nested over time). In contrast, a multiple OQOL follow-up allows a mixed model examination of trajectories during and after inpatient treatment.

Therefore, the overall study purpose was to investigate patient- and treatment-related factors associated with OQOL trajectories during and after inpatient AUD treatment. Specifically, based on the literature on factors associated with treatment outcome among patients with substance use and mental health issues, we hypothesized: 1) that higher mental distress would be associated with lower trajectories of OQOL and 2) that higher patient satisfaction with treatment and services received would be associated with higher OQOL trajectories.

2. Materials and methods {#s0010}
========================

2.1. Design and setting {#s0015}
-----------------------

The current study was part of a larger prospective cohort study of patients consecutively admitted for inpatient SUD treatment in Central Norway from September 2014 to December 2016. The study sites were the five largest publicly funded SUD treatment centers in central Norway, providing treatment for different SUD types. Three of these centers offer short-term inpatient treatment (2--4 months) and two provide inpatient treatment \> 6 months. Patients undergo ≤ 14-day detoxification prior to intake, if necessary. All the five centers provide comprehensive treatment and recovery programs, focusing on individually based social, biological, and mental health needs through a combination of group and individual therapies.

Research assistants at these units approached patients 1--2 weeks after inpatient admission. In accordance with the Declaration of Helsinki, all patients gave informed consent prior to inclusion. Patients who chose to participate signed a consent form giving explicit permission for researchers to obtain information from their medical records and to reestablish contact for follow-up interviews. The patients filled in questionnaires at treatment entry (T1) and at discharge (T2). Follow-up interviews were conducted by telephone three months after discharge (T3) and one year after discharge (T4). The Regional Committee for Medical Research Ethics in Norway approved the study (application \#2013/1733).

2.2. Participants {#s0020}
-----------------

The inclusion criterion was a sole AUD (ICD-10, F10); in cases where a SUD diagnosis was missing (n = 7), the most frequently used drug prior to admission was alcohol. Thus, the exclusion criterion was an illicit drug use disorder (ICD-10, F11-F19).

2.3. Data collection and variables {#s0025}
----------------------------------

Variables were collected using self-report instruments and medical records. Patient-related variables were selected based on previously reported associations with OQOL ([@b0025], [@b0050], [@b0065], [@b0165], [@b0200], [@b0215]). We also included treatment related factors (e.g. satisfaction with treatment, perceived service quality at follow-up), which have been under-investigated as variables associated with OQOL.

2.4. OQOL {#s0030}
---------

OQOL was measured at each time point (T1--T4) with the global subscale (QoL-5) ([@b0155]) of the QoL-10 ([@b0110]). This instrument has been extensively validated and correlates with other established generic quality of life measures, such as the WHOQOL-BREF ([@b0155]). The five items in QoL-5 cover a broad spectrum of quality of life dimensions: physical health; psychological health; relation to self; relation to friends; and relation to partner. Responses to each use a five-point Likert scale from 1 (very good) to 5 (very poor). The raw scores were transformed to a decimal scale, ranging from 0.1 (worst score) to 0.9 (best score) ([@b0200], [@b0205]). The mean Cronbach's alpha (α) was 0.73 (range 0.65--0.78).

2.5. Patient satisfaction and perceived service quality at follow-up {#s0035}
--------------------------------------------------------------------

Patients' satisfaction with treatment was reported at T2. This nine-item instrument was derived from the Patient Experiences Questionnaire for Interdisciplinary Treatment for Substance Dependence (PEQ-ITSD) ([@b0070]). One additional item from the Treatment Perception Questionnaire (TPQ) ([@b0140]) was included to obtain patients' perceptions of time in treatment ("Have you had enough time in treatment to sort out your problems"). A project team of experienced clinicians and researchers selected the items used in the current study based on relevance and utility criteria. Responses to the 10 items were recorded on a five-point Likert scale, ranging from 1 (not at all) to 5 (to a very large degree) (α = 0.86). The average score was used as a patient satisfaction index.

Four items were included to measure perceived service quality at T3. These items reflected whether patients perceived that they had easy access to services, whether the services had helped them make recovery progress, and the degree of user involvement and satisfaction with the outlined plans for further follow-up (α = 0.80). The instrument was scored on a four-point scale from 1 (not at all) to 4 (to a large degree). The average score was used as a perceived service quality follow-up index.

2.6. Mental distress and psychiatric disorders {#s0040}
----------------------------------------------

Mental distress was measured at all four time points (T1--T4) using the self-reported Hopkins Symptom Checklist-10 (HSCL-10) ([@b0040]). The Norwegian translation of this 10-item instrument has shown feasible psychometrics ([@b0185]). Patients reported how frequently they had experienced symptoms related to depression and anxiety during the past seven days on a scale ranging from 1 (not at all) to 4 (extremely) (α = 0.89, range 0.87--0.91); the mean score was used in analyses.

Comorbid psychiatric diagnosis (yes/no) was based on a medical record of any ICD-10 diagnosis (F20--F99).

2.7. Substance use and treatment history {#s0045}
----------------------------------------

Medical records were used for substance use and treatment history information. SUD diagnoses (F0--F19) were classified according to the International Classification of Diseases, 10th revision (ICD-10) ([@bib219]) Additional substance use information included most frequently used drug type during the six months preadmission. Treatment history included information about any previous inpatient SUD treatment stay (yes/no), length of current stay, and treatment completion/dropout. The patients' onset age was recorded at T1 with the question: "How old were you the first time you used substances?" Abstinence (yes/no) at T3 was based on the question "Have you used substances for the last four weeks?"

2.8. Demographics {#s0050}
-----------------

Demographic information (e.g. age at intake, gender) was obtained from medical records.

2.9. Statistical analysis {#s0055}
-------------------------

Descriptive statistics, including Chi-square test were used to describe sample characteristics. Cohen's *d* and Cramer's *V* were used to determine group difference effect sizes for the continuous and categorical measures, respectively. SPSS version 25 was used for these analyses.

Linear mixed modeling was used to investigate patient- and treatment-related factors associated with OQOL trajectories during and after inpatient treatment using Stata 14.2. This modelling approach allows use of all available data including those patients who have missing data on one or multiple assessment time points. Our base model examined both linear and quadratic temporal trends by incorporating Time and Time^2^ as random effects. This decision was based on a visual screening of individual OQOL trajectories, reflecting that respondents differed substantially in both T1 OQOL and trajectories. In the next step, a model tested which patient- and treatment-related factors had fixed effects. Treatment site was also included as a fixed effect, as too few patients were nested in each site to estimate a random effect. Since mental distress was measured on all four assessment points, this variable was entered as a time-varying covariate accounting for variation in mental distress across the entire study period. Both models were tested with both random intercepts and slopes, unstructured covariance matrix, and maximum likelihood (ML) estimation. Inclusion of a random intercept accounts for individual baseline differences in OQOL and random slopes allows for variation in individual OQOL trajectories over time (e.g. improved, declined or unchanged OQOL).

A planned post hoc test of marginal effects with Bonferroni correction examined specific differences in OQOL by Time, adjusting for the remaining factors in the mixed model. A variation inflation factor (VIF) \< 4.00 was used as a cutoff for the presence or absence of collinearity ([@b0150]). A sensitivity analysis was conducted excluding patients who did not participate at all assessment time points (n = 114) and those with incomplete OQOL follow-up data (n = 19).

3. Results {#s0060}
==========

3.1. Sample {#s0065}
-----------

T1 assessments were conducted with 611 of 728 eligible patients (84%), of whom 236 satisfied the inclusion criterion of misusing only alcohol. Of the 236 participants at T1, 172 provided data at T2, 177 at T3, and 182 at T4 (see flowchart of study participants in Appendix [Fig. A1](#f0010){ref-type="fig"}). In total, 122 patients participated at all assessment time points. Loss to follow-up at T2 was mainly due to treatment dropout (n = 22) or administrative failure (n = 14); attrition at T3 and T4 was because participants did not reply to research assistants' telephone calls. [Table 1](#t0005){ref-type="table"} presents study variables and sample characteristics at each assessment time point.Table 1Sample characteristics[1](#tblfn1){ref-type="table-fn"} at each assessment time point.VariablesBaselinesample T1(n = 236)Respondents at follow-up T2 (n = 172)Respondents at follow-up T3 (n = 177)Respondents at follow-up T4 (n = 182)nM (SD) or percentnM (SD) or percentnM (SD) or percentnM (SD) or percentAge at intake23549.12 (11.61)17149.76 (11.38)17649.87 (11.21)18149.58 (11.14)Onset age22915.54 (4.10)16815.57 (4.60)17215.69 (4.52)17715.33 (2.60)Gender- Female7331.1%5431.4%5531.3%5932.6%- Male16268.9%11868.6%12168.8%12267.4%Previous inpatient stay- Yes14862.7%10762.2%11363.8%11663.7%- No8837.3%6537.8%6436.2%6636.3%Psychiatric diagnosis- Yes6728.4%5029.1%5430.5%5731.3%- No16971.6%12270.9%12369.5%12568.7%Length of stay23667.72 (39.95)17271.94 (38.04)17766.92 (33.50)18270.41 (42.36)Mental distress2362.00 (0.73)1711.59 (0.49)1771.83 (0.71)1811.76 (0.72)OQOL2220.57 (0.16)1650.68 (0.11)1700.63 (0.15)1690.64 (0.16)Patient satisfaction index (T2)1724.03 (0.55)1404.04 (0.57)1384.03 (0.54)Abstinent (T3)- Yes8648.6%7849.7%- No9151.4%7950.3%Perceived service quality index (T3)1743.17 (0.81)1543.19 (0.82)[^1]

Improved OQOL was reported among 63% of the sample at T4, whereas 31% and 6% reported reduced or unchanged OQOL, respectively.

3.2. Patient satisfaction {#s0070}
-------------------------

Patients were generally satisfied with the inpatient treatment they received. The aspects of treatment receiving the highest ratings were staff perceptions, staff understanding the type of problem, and availability of staff counseling. Activities offered and time in treatment received relatively lower ratings. [Table 2](#t0010){ref-type="table"} presents means and variance for each patient satisfaction item.Table 2Items measuring patient satisfaction at discharge.ItemsNMeanSDAvailability of staff counseling1724.090.72Have benefited from treatment1714.250.75Problems understood by staff1724.260.72Opportunities to affect treatment plan1713.780.92Felt safe at the institution[a](#tblfn2){ref-type="table-fn"}1711714.54Satisfactory activities were offered1703.860.85Personnel cooperated with next of kin[b](#tblfn3){ref-type="table-fn"}1363.830.83Had been prepared for the time after discharge1693.890.79Enough time in treatment to sort out problems1713.860.95Overall treatment was satisfactory1724.210.68[^2][^3]

Patients were also generally satisfied with the follow-up services ([Table 3](#t0015){ref-type="table"}). Specifically, involvement in making plans for follow-up and access to services were ranked highest, whereas perceived benefit of follow-up services was rated lowest.Table 3Items measuring perceived service quality at follow-up (T3).ItemsNMeanSDHave had easy access to follow-up services1743.240.96Have benefited from follow-up services1672.921.13Have been involved in service needs decisions1603.160.94Have had opportunities to affect plans for follow-up1623.400.86[^4]

3.3. Prediction of quality of life trajectories {#s0075}
-----------------------------------------------

To investigate potential heterogeneity in OQOL trajectories, a base model ([Table 4](#t0020){ref-type="table"}: Model 1) was tested including linear and quadratic temporal trends as random effects. The model showed substantial differences both in T1 OQOL status (intercept, σ = 0.07, p \< .000) and slope (σ = 0.001, p \< .046). Since this variance warranted further exploration, we tested the full model, including patient- and treatment-related factors as fixed effects.Table 4Linear mixed model predicting OQOL.Model 1Model 2ParameterEstimatez-value*p*-value95% CIEstimatez-value*p*-value95% CIIntercept0.63084.150.0000.615; 0.6440.68010.340.0000.551; 0.809TimeT1 (ref)----------------T20.5624.850.0000.033; 0.079T30.0403.540.0000.018; 0.062T40.0342.610.0090.083; 0.059Psychiatric diagnosis (yes)0.0060.420.676--0.023; 0.035Gender (female)0.0201.440.149--0.007; 0.047Age0.0000.300.762--0.001; 0.001Previous inpatient stay (yes)--0.018--1.380.167--0.044; 0.008Abstinent T3 (yes)0.0100.800.426--0.015; 0.035Mental distress--0.147--17.990.000--0.163; --0.131Onset age0.0021.470.141--0.001; 0.004Length of stay0.0000.740.458--0.000; 0.001Patient satisfaction (T2)0.0322.600.0090.008; 0.056Perceived service quality (T3)0.0020.210.837--0.015; 0.019Treatment site--0.002--0.410.683--0.012; 0.008Variance componentsIntercept0.0743.460.000--0.0171.450.073--Time0.0332.060.019--0.0121.250.105--Time^2^0.0011.680.046--0.0011.530.063--

As shown in [Table 4](#t0020){ref-type="table"} (Model 2), high mental distress was strongly associated with reduced OQOL at all four time points. Higher patient satisfaction at T2 predicted higher OQOL growth trajectories. Growth in T2--T4 OQOL trajectories was also substantial compared with T1.

VIF varied from 1.084 to 2.855, indicating that multicollinearity was absent from the mixed model.

[Fig. 1](#f0005){ref-type="fig"} shows that the most substantial growth increase was between T1 and T2 (p \< 0.000). Growth was weaker at T3 (p = 0.004) and T4 (p = 0.041). Estimated marginal means showed that the growth differences between T2, T3, and T4 did not reach significance.Fig. 1Estimated marginal effects of OQOL by time points (T1--T4).Fig. A1Flowchart of study sample.

3.4. Sensitivity analysis {#s0080}
-------------------------

Sensitivity analysis across the four assessment time points, excluding those lost to follow-up, essentially reflected similar results as in [Table 4](#t0020){ref-type="table"} (Model 2). For instance, higher mental distress was strongly associated (z = --18.29, 95% CI = --0.171; --0.138, p \< .000) with lower OQOL throughout the study period. Higher patient satisfaction at T2 was also positively associated with OQOL (z = 2.59, 95% CI = 0.008; 0.059, p = .015). Similar time trends in OQOL as those reported in [Table 4](#t0020){ref-type="table"} (Model 2) and [Fig. 1](#f0005){ref-type="fig"} were detected in the sensitivity analysis, with slightly weaker z-values. Furthermore, female gender (z = 1.97, 95% CI = 0.001; 0.055, p \< .049) and older age of onset (z = 2.43, 95% CI = 0.001; p = .010) were weakly associated with higher OQOL in the sensitivity analysis.

4. Discussion {#s0085}
=============

The current study investigated patient- and treatment-related factors associated with OQOL trajectories during and after inpatient AUD treatment.

As hypothesized, and in line with previous research among SUD inpatients ([@b0200]), the current study showed that higher mental distress was associated with lower OQOL trajectories. The association between mental distress and OQOL trajectories among patients in SUD treatment has been sparsely investigated, and the current study is the first to address this issue among inpatients with AUD. Mental health and general quality of life may be interrelated dimensions. As such, SUD treatment providers may consider incorporating routine OQOL and mental distress screenings at treatment entry, to target patient groups among whom these dimensions should be a focus. Such initiatives, both during and after inpatient treatment, may contribute to more successful treatment outcomes among many patients.

Also as hypothesized, increased patient satisfaction with inpatient treatment was associated with higher OQOL trajectories. This is the first prospective study showing an association between patient satisfaction and OQOL among patients in SUD treatment. The current finding is in line with studies that have reported associations between patient satisfaction with SUD treatment and treatment outcomes, such as perceived benefit of treatment ([@b0010]) and drug use improvements ([@b0215]). The result is also congruent with research on patients with mental health problems ([@b0015]). Patient satisfaction within substance use treatment may be strongly associated with client engagement indicators and involvement in therapy ([@b0030]) and may even be a proxy for therapeutic alliance ([@bib217]).

Patient perception of follow-up service quality was not significantly associated with OQOL. The importance of consistency and continued care following inpatient treatment is widely acknowledged ([@b0080], [@b0130]). Although previous research in this area is scarce, findings among service users with mental disorders have suggested that quality of life is associated with greater service continuity and satisfaction with the help received ([@b0050], [@b0075]). The current finding may be related to the low symptom severity of the current sample (as reflected by their relatively high mean QoL-5 follow-up scores), and consequently reduced needs for ancillary support services following inpatient treatment compared with those with more severe illicit drug use and severe mental health problems.

Abstinence three months after discharge from inpatient treatment was not associated with OQOL. This finding contradicts studies emphasizing the importance of abstinence for improving quality of life after SUD treatment ([@b0100], [@b0200]). Diverging results may relate to differences in symptom severity between samples. Inconsistent results may also be due to assessment timing and number, type of statistical analyses, and adjustment for other variables. Nevertheless, the current findings are consistent with those of [@b0165] and with research suggesting limited congruity between abstinence and subjective well-being ([@b0210]). For many who seek treatment for alcohol problems, the treatment goal may be reduced intake rather than abstinence ([@b0035]). It should also be noted that abstinence from substances might not have an immediate, positive impact on OQOL. Patients may experience abstinence symptoms in the presence of specific situations and triggers ([@b0135]), which could negatively influence OQOL. Longitudinal studies with longer follow-up measurements should elucidate the role of post-treatment abstinence on OQOL.

Most patients in this study (63%) reported improved quality of life at follow-up. These results are consistent with previous research suggesting improved quality of life during the course of SUD treatment ([@b0160], [@b0165], [@b0195]). The current findings showed a growth in OQOL from treatment entry to discharge. Thereafter, OQOL stabilized at a higher level than initially (i.e. at treatment entry). One possible explanation for the current findings is that inpatient substance use treatment takes a psychosocial approach, focusing on key areas for social reintegration, in addition to providing treatment for other substance abuse problems. The mean one-year follow-up OQOL score among our sample was somewhat higher than the scores recently reported in two six-month follow-up studies with more heterogeneous SUD samples ([@b0165], [@b0200]). This may be due to the longer follow-up interval of the current study. The difference may also indicate a relatively lower symptom severity of the current sample, consistent with research suggesting an association between substance use severity and OQOL ([@b0085], [@b0120]). However, patients in the current sample had a mean QoL-5 score at 12 month follow-up significantly below the mean QoL-5 score of 0.71 reported in non-patient samples ([@b0020]). This may reflect either that the effects of treatment on secondary, nondrinking outcomes may require more than a year ([@b0115]), or that there are long-term negative effects of AUD ([@b0090], [@b0180]).

5. Limitations {#s0090}
==============

The study was conducted among patients with AUD, so these findings might not generalize beyond this clinical population. Although the one-year follow-up response rate was comparable with other studies ([@b0005]), the number of patients who responded at all four time points was modest. Nonrandomness of those with incomplete follow-up data might be a concern. However, additional analyses showed that those who did not respond at follow-up were similar to the analytic sample on all baseline variables. Nonetheless, some differences were found at the three-month follow-up; those with incomplete follow-up data were less likely to be abstinent and less satisfied with follow-up services received. As such, the associations found between OQOL and these two factors may have been attenuated. Moreover, if a larger patient sample had participated at all time points, we may have had greater statistical power to detect factors significantly associated with OQOL. For example, variables that trended to be associated with OQOL, such as previous inpatient stay and onset age (both reflecting dependence severity) and gender, may have reached statistical significance in a larger sample. However, a major strength of the mixed model approach is that it allows use of all available data, including from participants with incomplete data ([@b0170], [@b0190]). A sensitivity analysis excluding those lost to follow-up showed results that were similar to the model which also incorporated patients with missing data on one or more assessment time points.

6. Conclusions {#s0095}
==============

This study assessing OQOL in a sample of patients with AUD, who were followed for one year after inpatient treatment, extends our knowledge about factors associated with OQOL. Based on these findings we propose that clinicians routinely screen for OQOL at AUD treatment entry, to identify patients for whom this dimension should be a treatment focus. Targeting mental distress both during and after treatment may also be associated with improved OQOL for persons with AUD. The current study also shows that patient satisfaction with different aspects of SUD inpatient treatment is associated with subsequent OQOL improvements. Future research should more closely investigate which aspects of inpatient treatment contribute to improved quality of life among service users, and other factors that may moderate this relationship. Longer-term posttreatment studies of OQOL development trajectories are also needed to determine whether OQOL eventually stabilizes at a higher level compared with pretreatment, or whether it declines to a similar level over time.
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[^1]: Comparison of those with incomplete follow-up data and those who participated at all time points showed that they were similar on all T1characteristics, including OQOL and mental distress. Patients with incomplete follow-up data were somewhat less satisfied with services received at 3-month follow-up (*p* = 0.036) and less likely to report being abstinent at 3-month follow (*p* = 0.002).

[^2]: Item excluded from further analyses due to high proportion of respondents (60%) answering in the most positive response category.

[^3]: Item excluded from further analyses due to high proportion (21%) of missing responses.

[^4]: Note. Items measured on a four-point scale (1 = not at all, 4 = to a large degree).
